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even after adjustment for concurrent in-
creases in motorcycle registrations or miles
traveled. Exempting adult motorcycle riders
from wearing motorcycle helmets is counter-
productive for motorcyclists’ health and un-
necessarily increases insurance and medical
care expenses.
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Femur Fractures in
Infants and Young
Children
| Desmond Brown, MD, and Elliott Fisher, MD,

MPH

Using an administrative database,
we determined rates of femur fracture
by year of age for children younger
than 6 years and by month of age. The
highest rate of femur fracture was in
children younger than 1 year and in 2-
year-olds; the greatest number of frac-
tures occurred during the third month
of life. While femur fractures in chil-
dren are often due to accidental in-
jury, the reasons for the peak in the
first year and the subsequent decline
are not clear. (Am J Public Health.
2004;94:558–560)

The incidence of femur fractures in chil-
dren is believed to have 2 peaks, one at the
age of 2 to 3 years and another during ado-
lescence.1 This view is based, however, on
older studies from Scandinavia2–4 and a
more recent study from Maryland5 and may
not reflect the experience of the US popula-
tion. Previous studies have also categorized
children by year of age, which may be insuf-
ficiently precise for the infant or young
child in whom rapid changes in size, physi-
cal ability, and behavior may affect the risk
of fracture. 

Although most femur fractures in children
are caused by falls or other unintentional in-
juries, abuse is considered more likely in the
child aged younger than 1 year or not yet
able to walk. In this brief, we focus on this
youngest group, reporting data on hospital
discharges for femur fractures from a national
database in which children were categorized
by age in months.

METHODS

The 1997 Kids’ Inpatient Database6 con-
tains 1.9 million records of hospital dis-
charges for children aged 18 or younger, rep-

resenting nearly a third of the estimated 6.7
million pediatric discharges during that year.
Using International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-
CM) codes for fracture of the proximal femur,
femoral shaft, and distal femur (diagnosis
codes 820–821.39), we identified 3308 rec-
ords of children under the age of 6 dis-
charged from a hospital with a diagnosis of
femur fracture. Fractures occurring during
childbirth were excluded. 

Using population weights provided with
the database, we calculated national estimates
for the number of femur fractures in each 1-
year age group. We determined fracture inci-
dence rates by dividing the number of frac-
tures by the estimated number of children in
each age group, using population estimates
for 1997 from the US Bureau of the Census.
To examine the relationship between age and
femur fractures more closely, we identified
2753 records for which the age in months
was available. Because we lacked the popula-
tion denominator to determine rates of frac-
ture, we report the counts for this subset of
patients.

RESULTS

The rate of femur fracture was highest dur-
ing the first year of life and in 2-year olds
(Table 1). One-year-olds were less likely to
sustain a fractured femur than those aged
younger than 1 year. While the ratio of boys
to girls was nearly equal in those aged youn-
ger than 1 year, all older age groups had
more boys.

In children for whom the age in months
was known, the greatest number of fractures
occurred during the third month of life (Fig-
ure 1). There were slightly fewer fractures in
children aged 4 to 11 months, and fewer still
in children aged 12 to 20 months. After the
first peak during infancy, there was a second
peak in children aged 20 to 40 months. In
children older than 40 months but younger
than 72 months, the number of fractures was
lower and relatively constant.

DISCUSSION

Previous studies of femur fractures in child-
hood have identified a peak in incidence at



April 2004, Vol 94, No. 4 | American Journal of Public Health Brown and Fisher | Peer Reviewed | Research and Practice | 559

 RESEARCH AND PRACTICE 

TABLE 1—US Population Estimates for Femur Fractures in Children, by Year of Age

No. of Femur Fractures Femur Fractures/100 000 (95% CI)

Age, y Male Female Total Male Female Total

< 1 849 763 1612 44 (39, 49) 41 (37, 46) 43 (39, 46)

1 759 485 1244 40 (35, 44) 26 (22, 30) 33 (30, 36)

2 1126 449 1575 58 (53, 63) 24 (21, 28) 42 (38, 45)

3 889 349 1238 45 (40, 50) 19 (15, 22) 32 (29, 35)

4 680 307 987 34 (29, 38) 16 (13, 19) 25 (23, 27)

5 622 342 964 30 (26, 34) 17 (14, 20) 24 (22, 26)

Note. CI = confidence interval.
Source. Kids’ Inpatient Database, 1997.6
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FIGURE 1—Estimated number of femur fractures among children in the United States, by
month of age.

age 2 to 3 years. By contrast, femur fractures
in children younger than 1 year of age are
thought to be less common and, when they
occur, to be highly suggestive of abuse.7,8 We
found that femur fractures were as common
in children younger than 1 year as in those
aged 2 years and older, with the greatest
number of fractures occurring during the
third month of life. There are few plausible
explanations for a femur fracture in this age
group other than intentional injury. These
data suggest that an infant has as great a
chance of sustaining a femur fracture from
physical abuse as an older child does from all
causes.

The reason for the rise in incidence at age
2 to 3 years, and the subsequent fall, is less
clear. Although most children are walking by
age 15 months, femur fractures were infre-
quent at this age. The 2- to 3-year-old may
be at increased risk of injury owing to
changes in gait,9 increased mobility, greater
climbing ability, and exposure to vehicular
traffic. The decline in femur fractures after
age 3 may be due to improvements in gait
and judgment, as well as to increased bone
strength. Although child abuse is thought to
be a less common cause for femur fracture in
children who are walking,10 there are widely
varying estimates of its occurrence, reflecting

the difficulty of establishing the diagnosis of
abuse with certainty.11

Our study, based on an administrative
database, lacks the clinical detail of a case se-
ries. The sample size is large, however, and
the coding of femur fractures and age are
likely to be accurate.12 The rate of femur frac-
ture in children younger than 2 years of age
was 38.0 per 100000; this is greater than
the rate of 25.5 per 100000 reported by
Hinton and colleagues for femoral shaft frac-
tures in this age group in Maryland.5 We in-
cluded fractures of the proximal and distal
femur, which may contribute to the higher
rate we report.

We cannot determine how often fractures
were due to abuse or neglect, but child abuse
is thought to be common in children younger
than 1 year old with femur fractures.7,8 Other
possible causes include heritable disorders of
connective tissue such as osteogenesis imper-
fecta13 and motor vehicle accidents. Short
falls, as occur when a child rolls off a bed or
table, are unlikely to cause a femur fracture
in an infant.14,15 The equal number of boys
and girls younger than age 1, and the pre-
dominance of boys among those older than 1
year, may signify a shift from intentional to
accidental injury.

Although not as specific for abuse as the
metaphyseal corner fracture or rib fracture, a
single long-bone fracture may be the most
common type of fracture due to abuse.16

Abuse should be suspected if caretakers pro-
vide inconsistent or implausible accounts of
how a femur fracture occurred, or if there are
additional unexplained injuries. A skeletal
survey may provide evidence of occult in-
juries and may support a diagnosis of abuse.
Efforts to prevent femur fractures in children
should focus on preventing physical abuse
in infants and accidental injury in the 2- and
3-year-old children at greatest risk.
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Asthma, Wheezing, and
Allergies in Russian
Schoolchildren in Relation
to New Surface Materials
in the Home
| Jouni J. K. Jaakkola, MD, DSc, PhD,

Helen Parise, PhD, Victor Kislitsin, MSc,
Natalia I. Lebedeva, MD, DSc, and John D.
Spengler, PhD

In a cross-sectional study of 5951
Russian 8–12-year-old schoolchildren,
risks of current asthma, wheezing, and
allergy were related to recent renova-
tion and the installation of materials
with potential chemical emissions. New
linoleum flooring, synthetic carpeting,
particleboard, wall coverings, and fur-
niture and recent painting were deter-
minants of 1 or several of these 3
health outcomes. These findings war-
rant further attention to the type of ma-
terials used in interior design. (Am J
Public Health. 2004;94:560–562)

The Soviet era has been followed by in-
creased activity in construction and renova-
tion of housing in the Russian Federation, as
well as an introduction of new building tech-
nology and new materials used in interior de-
sign, furniture, and textiles. Two recent stud-
ies indicated that exposure to plastic flooring
and wall materials may increase the risk of
respiratory conditions in children.1,2 As part
of a cross-sectional study of air pollution and
respiratory health in Russia in 1996 to
1997,3,4 we tested a hypothesis that the risks
of children’s asthma and allergic diseases are
related to recent renovation, especially newly
installed synthetic surface materials, furniture,
and painting.

METHODS

The study population included 5951 chil-
dren in second to fifth grade (8–12 years old)
in 8 Russian cities in the Sverdlovsk Oblast re-

gion and the city of Cherepovets in the Upper
Volga Oblast.3 The participation rate in schools
varied from 96% to 98%. The questionnaire,
modified from previous European and North
American questionnaires for the Russian con-
ditions,5,6 inquired about the child’s personal
characteristics, health information, and socio-
economic factors. Local elementary school-
teachers were trained to conduct the inter-
views, and parents and guardians were invited
to meetings after the school day was finished.
After signing an informed consent form, a par-
ent completed the questionnaire.

The current study focused on asthma,
wheezing, and allergy. Current asthma was de-
fined as a history of doctor-diagnosed asthma
and symptoms, signs, or medication of asthma
during the past 12 months. Current wheezing
was defined as wheezing during the past 12
months. Any allergy was defined as any his-
tory of doctor-diagnosed allergy or parental-
reported hay fever or pollinosis.

Exposure assessment was based on the fol-
lowing question: “Have you conducted any of
the following renovations in your home within
the past 12 months or earlier?” The choices
were installation of linoleum floor, painting,
particleboard, new furniture, synthetic carpet,
wall covering, and suspended ceiling.

We used the odds ratio (OR) as a measure
of effect and logistic regression analysis to ad-
just for age, gender, preterm birth, low birth-
weight, parental atopy, maternal smoking dur-
ing pregnancy, exposure to environmental
tobacco smoke at home (at ages 0–1 years,
ages 2–6 years, and currently), and mother’s
and father’s education.

RESULTS

Of the children, 1.5% had current asthma,
13.4% had current wheezing, and 33.2% had
an allergy. Table 1 shows the occurrence of
the potential sources of emissions.

The risks of current wheezing (adjusted
OR=1.36; 95% confidence interval [CI]=
1.00, 1.86) and allergy (adjusted OR=1.31;
95% CI=1.05, 1.65) were significantly related
to the installation of linoleum flooring during
the past 12 months (Table 2). The correspon-
ding risk estimates were slightly lower when
focusing on exposure earlier than 12 months
ago. There was a general pattern of positive as-


